RATIONALE: Occupational exposure to the most widely used monomeric diisocyanate, 4,4'-methylene diphenyl diisocyanate (MDI), is a cause of occupational asthma (OA). Fractional exhaled nitric oxide (FeNO) is a putative biomarker for asthma and has been reported to be elevated in MDI-OA patients. However, the mechanism(s) by which MDI exposure causes increased FeNO is currently unknown. Circulating microRNAs (miRs)-206-3p and -381-3p are downregulated after MDIaerosol inhalation in our murine model. We hypothesize that miRs-206-3p and -381-3p regulated mechanisms result in elevated FeNO after MDIaerosol exposure. METHODS: Female BALB/c mice were nose-only exposed to air or 4.58 6 1.50 mg/m 3 MDI aerosol for 60 minutes. Bronchoalveolar lavage fluid (BALF) was collected 4 hours and 24 hours post-exposure. THP-1 macrophages were treated with 0, 1, 5, and 10 mM MDI-glutathione (GSH) for 24 hours. Calcineurin A (PPP3CA), iNOS, miRs-206-3p and -381-3p were determined in BALF-cells and THP-1 macrophages by RT-qPCR or Western blot, respectively. A PPP3CA 3'-untranslated region (3'-UTR) luciferase reporter assay was constructed and measured by dual-light luciferase assay. RESULTS: MDI-aerosol inhalation by mice and in vitro MDI-GSH treatment of THP-1 macrophages downregulated endogenous miRs-206-3p and -381-3p and upregulated PPP3CA and iNOS expression. Transfection of the miR-inhibitors-206-3p and -381-3p upregulated PPP3CA and iNOS in THP-1 macrophages. PPP3CA 3'-UTR luciferase reporter activity was either up-or down-regulated by transfection of either miRs-inhibitors or miR-mimics of miRs-206-3p or -381-3p, respectively. CONCLUSIONS: Downregulation of miRs-206-3p and -381-3p by MDI exposure induces Calcineurin-NFAT signaling-mediated iNOS transcription in airway macrophages, consistent with the observation of elevated NO after acute MDI-aerosol exposure.
Immune responses to repeated inhalation of Aspergillus versicolor conidia are driven and sustained by innate cell populations Mark A. Barnes, Jr, PhD, Tara L. Croston, PhD, Angela R. Lemons, MS, Donald H. Beezhold, PhD FAAAAI, and Brett J. Green, PhD FAAAAI; Health Effects Laboratory Division, National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention, Morgantown, WV. RATIONALE: Aspergillus versicolor is a ubiquitous contaminant of damp indoor environments and common source of personal exposure in the United States. In this study, a subchronic exposure model was used to assess the immunological effects following repeated A. versicolor conidia challenge. METHODS: Female B6C3F1/N mice were exposed to an average of 3.5x10 5 A. versicolor conidia or HEPA-filtered air twice per week for up to 13 weeks. Serum, bronchoalveolar lavage fluid (BALF), and lungs were collected 24 hours following the final exposure. Leukocytes derived from lung tissue were analyzed via flow cytometry. Serum and BALF cytokines were measured using multiplexed immunoassays. RESULTS: Following 1 week of repeated exposure, innate cells, particularly alveolar macrophages, dendritic cells, and inflammatory monocytes were increased in lungs of conidia-exposed mice compared to air-only controls. Infiltration of innate cells, B-and T-cells, as well as type 2 innate lymphoid cells (ILC2s) were observed following 2 weeks exposure intervals. With the exception of ILC2s, cellular infiltration of innate and adaptive cells peaked following 4 weeks of repeated exposure. Serum and BALF cytokines including IL4, IL5, and IL13, were detected after 4 weeks. Cellular infiltration was decreased at 13 weeks for all cell types except ILC2s, which were increased. Concomitantly, IL4, CCL3 and CCL4 were also slightly increased in BALF of A. versicolor-exposed mice.
CONCLUSIONS: These data demonstrate a continuum of pulmonary immune responses following A. versicolor exposure initially characterized by a mixed Th1 and Th2 response that shifts to a Th2-dominant response by 13 weeks, with ILC2s and Th2 cytokines remaining elevated.
